ABSTRAcT Primary malignant mediastinal teratoma is a rare tumour previously regarded as inevitably fatal. In a series of eight male patients with a mean age of 24 years five remain alive and well. All patients showed raised serum concentrations of human chorionic gonadotrophin or a fetoprotein. The patients were treated with intermittent combination chemotherapy that included cisplatin. Six patients responded to chemotherapy with a fall in human chorionic gonadotrophin or a fetoprotein to near normal levels and they then had radical excision of the remaining tumour. Living malignant tumour was found in four of the specimens and these patients received postoperative chemotherapy. One patient died after eight months and the remaining five patients are alive and well 13-136 months after the start of treatment. The two patients who did not undergo surgery died at one month and 15 months. Intermittent combination chemotherapy and carefully timed radical excision of these tumours would appear to have produced better results than have been reported in other series.
This paper describes a treatment for primary mediastinal teratoma which may result in cure of this tumour, previously regarded as inevitably fatal. The use of a fetoprotein and human chorionic gonadotrophin assays is emphasised as providing a powerful discriminatory test for malignant teratoma in patients with mediastinal masses. It has been suggested that mediastinal teratomas arise in the thymus from primordial germ cell rests that have failed to migrate from the endodermal germinal epithelium. ' Mediastinal germ cell tumours resemble those of the testis. Eighty per cent are benign teratomas2 and can usually be excised; they show a bizarre mixture of mature tissues. Most are cystic and were formerly described as "dermoid cysts." A particular feature of the benign mediastinal teratoma may be the presence of mature pancreatic tissue. ' Five patients received sequential combination chemotherapy including cisplatin. The two patients who failed to respond to combinations containing cisplatin and who subsequently died had been extensively treated with other chemotherapy before referral.
When patients had achieved their maximum response to chemotherapy, as judged by clinical examination and radiological assessment and by the appearance of steady concentrations of the tumour markers, they were referred for surgical excision of the residual mass. Of the six patients in this group, four were given from three to five courses of chemotherapy after operation because malignant tissue was found in the resected specimen.
The mediastinal lesions were resected through a median sternotomy in one patient and by an extended anterolateral thoracotomy in five patients. In one patient a second thoracotomy was carried out nine years after the initial operation because of an enlarging shadow on the chest radiograph. In a second patient surgery was delayed for six years after chemotherapy and was also performed because of an enlarging shadow on the chest radiograph. In both these cases mature teratoma was found. In four other patients, in whom excision was performed immediately after chemotherapy, malignant elements were still present (table 3). All these patients received postoperative chemotherapy.
Five patients are alive from 13 to 136 months after diagnosis (tables 2-4).
Discussion
The most important finding in this series of young patients is that primary malignant mediastinal teratoma is potentially curable with appropriate treatment. Good results depend on early diagnosis followed by intensive chemotherapy and radical surgical excision.
The fact that mediastinal teratoma occurs in men and may be associated with Klinefelter's syndrome2627 or gynaecomastia may strengthen suspicion in some cases. Serum a fetoprotein and human chorionic gonadotrophin concentrations are likely to be raised if a malignant teratoma is present; all the patients in the present series showed raised concentrations of at least one tumour marker and one patient showed raised concentrations of both. Economou et al25 also found that all nine of their patients with malignant mediastinal teratoma showed increased concentrations of markers. Needle biopsy or mediastinotomy will then give a definitive histological diagnosis.
It may be difficult to exclude the possibility that a mediastinal teratoma has arisen as a metastatic tumour from a testicular or retroperitoneal primary tumour. The presence of a testicular teratoma and a mediastinal mass suggests that the tumour arose in the testis, but metastases and metachronous tumours in the testis have been recorded.28 In practical terms the origin of a mediastinal teratoma is mainly of academic interest. Full staging should be carried out at presentation, with particular reference to the retroperitoneal areas and testes. If resistance to treatment is encountered a residual mass of tumour outside the mediastinum should be sought, but this has not occurred in our experience.
The importance of starting appropriate treatment quickly merits emphasis. On the one hand continued single agent treatment may merely induce drug resistance, but on the other hand aggressive treatment in the face of respiratory failure may worsen the patient's condition owing to oedema in lysing tumour. Our policy of starting treatment with an infusion of cisplatin and etoposide in patients with . respiratory difficulties has so far been successful. contrast, malignant tissue was found in the four Surgery was undertaken when it was judged that patients whose tumour concentrations failed to the response to chemotherapy was maximal. return to normal before operation, and they Chemotherapy before operation reduces tumour received postoperative chemotherapy. We found bulk and makes surgery feasible, but the difficulty of that a fall in marker concentrations to normal after complete surgical excision should be emphasised, as chemotherapy and surgery correlated with long suran adherent fibrous tissue reaction is commonly vival, while the three patients whose a fetoprotein found. Despite this the surgical complications have or human chorionic gonadotrophin failed to fall died been temporary.
within 15 months. Two of these patients did not Alpha fetoprotein and human chorionic gonado-undergo operative excision because of an inadequtrophin concentrations provide valuable information ate response to chemotherapy. It is notable that the for diagnosis, for assessment of response to treat-three patients who died in this series had high a ment, and for prognosis. A fall in a fetoprotein or fetoprotein concentrations at presentation, which human chorionic gonadotrophin to undetectable suggests that the yolk sac element is more resistant levels before operation correlated with the surgical to treatment. finding of well encapsulated tumours which could be Length of survival in patients with testicular excised completely and which showed differentiated teratoma has been shown to correlate with human tumour on histological examination (table 3) . By chorionic gonadotrophin or a fetoprotein concentra- Parker, Holford, Begent, Newlands, Rustin, Makey, Bagshawe tions at presentation.29 It has not been possible to confirm this relationship in our small series of mediastinal teratomas. High concentrations of tumour marker at presentation were not an indication of unresponsiveness or unresectability. This may be because much of the tumour is present in a single mass which is ultimately resected, whereas in the testicular teratomas reported by Germa-Lluch et a129 marker concentrations were assessed after removal of the primary tumour.
A review of data from published reports shows a median survival of seven months ( 
